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Please replace the paragraph starting on page 9, line 21, with the following 
replacement paragraph. 



Leadframe 10 also is provided with an enlarged spade-shaped portion 15c at the outer 
end of slot 18a (Fig. 8). Enlarged spade-shaped portion 15c of leadframe 10 smoothly guides 
the melted encapsulating resin toward slot 18a. A slot 18c extending around the side portions 
and/or rear portion of enlarged spade-shaped portion 15c facilitates the downward flow of the 
melted encapsulating resin. 




Please replace the abstract starting on page 14, line 10, with the following replacement 



abstract. 
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A semiconductor package having a fully encapsulated heat sink is disclosed, along 
with leadframes for making the package. A semiconductor chip is mounted on a surface of 
the heat sink. The heat sink is in an electrically insulative, thermally conductive connection 
with a plurality of leads that extend from a first end that overhangs the heat sink to an second 
end outside of the package body. A ring of a double sided adhesive tape attaches the heat sink 
to the overhanging portion of the leads. The heat sink design minimizes voids and damage 
caused by the encapsulation process, while maintaining thermal performance comparable to 
conventional, exposed heat sinks. 



IN THE CLAIMS 

✓This sjjtmiission amends Claims 1, 6, 7, 10, 12, 16, 17, and 20; cancels Claii^f^ 8, 
9^acnd 15;^nd adds Claims 21-43. The following is a clean version of the entire set of 
pending claims. In accordance with 37 CFR § 1.121(c)(l)(ii), Attachment B provides marked 
up versions of the claims containing the newly introduced changes. 



1 . (Amefkded) A semiconductor package comprising: 
a semiconductor chip; 

a package boav formed of a hardened encapsulant material; 
a plurality of met^eads, wherein each lead is electrically connected to the 

chip; 



778076 vl / PF-OA [Rev. 0009131 



-7- 

iq 



Serial No. 09/513,067 



ft? 



LAWOFnCES OF 
SKJERVEN MORRILL 
MACPHERSON LLP 

25 METRO DRIVE 
SUITE 700 
SAN JOSE. CA 95110 

(40g) 453-9200 
FAX (408)453-7979 



a flat metal plate fully encapsulated within said package body, wherein the 
chip isViounted on the plate and an encapsulated first portion of each of the leads 
overhang^a periphery of the plate; and 

a plun^ty of electrically isolated, encapsulated members, wherein each said 
member extends from a perimeter of the package body toward the plate and overhangs 
the periphery of the p^ate and is in a connection with the plate. 

2. The package of claiife 1 , wherein the plate is comprised of copper and has a 
CuO or Cu 2 0 film on all surfaces thereof. 

3. The package of claim 1, wfterein an electrically insulative, thermally 
conductive adhesive layer is attached betwebn the first portion of the leads and the plate, and 
said layer is covered by said encapsulant material. 

4. (Canceled) 

5. (Canceled) 

6. (Amended) The package of claim 1 , ^herein each said member extends 
from a corner of the perimeter of said package body. 

7. (Amended) The package of claim 1, wherlin the metal plate is connected to 
said members by an electrically insulative, thermally conductive adhesive layer. 

8. (Canceled) 

9. (Canceled) 
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1 0. (Amended) The package of claim 1 , wherein the metal plate has a thickness 
that is at least twoVimes a thickness of said leads. 



1 1 . The package of claim 1 , wherein the encapsulant material is between said plate 
and the first portion of the Ktads. 



12. (Amended) A feadframe comprising: 

a metal frame includmg a central region within the frame; 

a plurality of metal leadk extending from a first end integral with the frame to a 
second end adjacent to the centra\region, wherein at least a plurality of the leads 
increase-in width as those leads exteaid from the frame toward the central region; and 

a flat metal plate supported inVhe central region, wherein a first portion of each 
said lead overhangs a periphery of saicuplate. 



13. The leadframe of claim 12, whereir^the plate is comprised of copper and has a 
CuO or CU2O film on all surfaces thereof. 



14. The leadframe of claim 13, wherein an Electrically insulative, thermally 
conductive adhesive layer is attached between the first portion of the leads and the plate. 

15. (Canceled) 

16. (Amended) The leadframe of claim 12, furtherVomprising a plurality of 
members extending from said frame adjacent to said leads, whereiXeach said member 
overhangs the periphery of the plate and is in a connection with said plate. 
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17. (Ainended) The leadframe of claim 16, wherein each said member extends 
from a corner of sai\frame. 



18. The leadfram^f claim 16, wherein the metal plate is connected to said 
members by an electrically insmSktive, thermally conductive adhesive layer. 

19. The leadframe of claim 16,Mierein each connection is a metal to metal 
connection between the plate and the respective member. 



20. (Amended) The leadframe of clain^6, wherein the metal plate has a 
thickness that is at least two times a thickness of said 



Please add the following new claims. 



21. (New) The package of claim 1, wherein at least a plurality of the leads 
increase in width as those leads Sgttend from the perimeter of the package body toward the 
plate. 

22. (New) The package of\laim 21 , wherein two leads of increasing width are 
adjacent and extend from opposite sidesbf a first corner of the perimeter of the package body, 
said two leads defining a first slot between them, said first slot extending from the first ends 
of the two leads to their respective second\nds and filled with the encapsulant material. 



23. (New) The package of claim 22\further comprising a short tapered metal first 
member located at the first corner of the perimete^of the package body and extending into the 
first slot for only a portion of a length of the first 
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24. (New) Tfie package of claim 1, wherein three of said plurality of encapsulated 
members each extend diagonally from a first end located at a second corner, a third corner, 
and a fourth corner, respectively, of the perimeter of the package body to a second end 
overhanging the periphery o\the plate. 

25. (New) The leadframe of claim 12, wherein two leads of increasing width are 
adjacent and extend from opposite sides of a first corner of the frame, said two leads defining 
an open first slot between them, s|id first slot extending from the first ends of the two leads to 
their respective second ends. 

26. (New) The leadframe V>f claim 25, further comprising a short tapered metal 
first member integral with the first comer of the frame and extending into the first slot for 
only a portion of a length of the first slo^j 

27. (New) The leadframe of clibn 12, further comprising three metal pseudo tie 
bars each extending diagonally from a first end integral with a second corner, a third corner, 
and a fourth corner, respectively, of the frame\to a second end overhanging the periphery of 
the plate. 

28. (New) The leadframe of claim 27, therein each pseudo tie bar includes a first 
portion at the second end overhanging the periphery* of the plate, a second portion adjacent to 
the first end integral with the respective corner of thekframe, and a third portion between the 
second portion and the first portion, wherein the seconji portion is wider than the third portion 
and has edges that taper into the third portion. 



29. (New) The leadframe of claim 19, wherein *each said metal to metal 

\ 

connection is between the respective member and a protrusion from a surface of the plate, and 
the protrusion is stamped or swaged against the respective member to form the metal to metal 
connection. 
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30. 



(New) A semiconductor package comprising: 
a semiconductor chip; 

a package body farmed of a hardened encapsulant material; 

a plurality of metalUeads, wherein each lead is electrically connected to the 



chip; 



a flat metal plate fullyWcapsulated within said package body, wherein the 
chip is mounted on the plate, and an encapsulated first portion of each of the leads 
overhangs the periphery of the j)late, and the plate has a thickness that is at least two 
times a thickness of the leads; an^ 

a plurality of encapsulated members, wherein each said member extends from 
a perimeter of the package body toward the plate, and overhangs a periphery of the 
plate, and is in a metal to metal connection with a surface of the plate. 



3 1 . (New) The package of claim 30,Wherein an electrically insulative, thermally 
conductive adhesive layer is attached between the first portion of the leads and the plate, and 
the adhesive layer is covered by the encapsulant material. 

\ 

32. (New) The package of claim 30, wherein the encapsulant material is between 
said plate and the first portion of the leads. 



33. (New) The package of claim 30, whereink protrusion of the flat metal plate is 
stamped or swaged against the respective member, thereby forming the metal to metal 
connection. 



34. 



(New) The package of claim 30, wherein at least a plurality of the leads 
increase in width as those leads extend from the perimeter of ttb package body toward the 
plate. \ 
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35. (New) A semiconductor package comprising: 
a semiconductor cnip; 

a package body formed of a hardened encapsulant material; 

a plurality of metal lefcids each electrically connected to the chip, wherein at 
least a plurality of the leads iircrease in width as those leads extend from a perimeter 
of the package body, and whersln two leads of increasing width are adjacent and 
extend from opposite sides of a first corner of the perimeter of the package body, said 
two leads defining a first slot between them, said first slot extending from the first 
ends of the two leads to their respective second ends; 

a flat metal plate fully encaraulated within said package body, wherein the 
chip is mounted on the plate, and an encapsulated first portion of each of the leads 
overhangs a periphery of the plate, an^the plate has a thickness that is at least two 
times a thickness of the leads; 

a metal first member located at attirst corner of the package body and 
extending into the first slot for only a portion of a length of the first slot, the first 
member being encapsulated by the package body and including intersecting straight 
edges that taper to a point aligned with a central axis of the first slot; and 

three metal pseudo tie bars each extending diagonally from a first end located 
at a second corner, a third corner, and a fourtmcorner, respectively, of the perimeter of 
package body to a second end overhanging theperiphery of the plate and each being in 
a connection with the plate. 

36. (New) The package of claim 35, wherein each pseudo tie bar includes a first 
portion at the second end overhanging the periphery of the\plate, a second portion adjacent to 
the first end located at the respective corner of the perimeter of the package body, and a third 
portion between the second portion and the first portion, wherein the second portion is wider 
than the third portion and has edges that taper into the third portion. 
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37. (New) A lladframe comprising: 

a metal franxe including four corners and a central region within the frame; 

three metal pleudo tie bars each extending diagonally from a first end integral 
with a second corner! a third corner, and a fourth corner, respectively, of the frame to a 
second end adjacent t© the central region; 

a plurality of mMal leads each extending from a first end integral with the 
frame to a second end adjacent to the central region, wherein at least a plurality of the 
leads increase in width d& those leads extend from the frame toward the central region, 
and wherein two leads onincreasing width are adjacent and extend from opposite sides 
of a first comer of the frame, said two leads defining an open first slot between them, 
said first slot extending frcgn the first ends of the two leads to their respective second 
ends; and 

a flat metal plate supported in the central region, wherein the plate has a 
thickness that is at least two toes a thickness of said leads, and wherein a first portion 
of each said lead overhangs a periphery of the plate, and wherein a first portion of 
each said tie bar overhangs the^periphery of the plate and is in a connection with the 
plate. 



38. (New) The leadframe of claim 37, wherein an electrically insulative, thermally 
conductive adhesive layer is attached between the first portion of the leads and the plate. 



39. (New) The leadframe of claim 37, wherein each of the connections between 
the plate and the first portions of the tie bars comprises an electrically insulative, thermally 
conductive adhesive layer. 

40. (New) The leadframe of claim 37, Wherein each of the connections between 
the plate and the first portions of the tie bars comprises a metal to metal connection. 



778076 vl / PF-OA [Rev. 000913J 



-14- 



SerialNo. 09/513,067 



